INTRODUCTION
The development of conducting colloids stemmed from applications driven needs for proeessable conducting polymers.
Because conducting polymers are aggregated in nature, due to their conjugated backbones, the preparation of colloidal systems of these aggregates is an attractive approach to by-passlng the intractability problem. The reason for focussing on the two particular colloidal systems studied here, polypyrrole and polyanillne, is the fact that their alr-stabillty is much better than other conducting polymers.
The preparation of colloidal polypyrrole in aqueous media using commercially available water-soluble polymers as sterle stabilizers was reported earlier [1] [2] [3] [4] . In all cases, the particle morphology was spherical and usually monodlsperse (± 15% standard deviation). The actual particle diameter obtained depends on the nature of the stabilizer, its concentration and molecular weight and varies over a range of 50-450 nm. The conductlvltles of compressed pellets or thin films fabricated from aqueous dispersions of the polypyrrole partlcles were surprlsingly high (0.1-2.0 G-l.cm-l), despite the presence of up to 10-15 wt% of the insulating adsorbed sterle stabilizer [3] .
We have reported on our systems earller in various publications [5] [6] [7] [8] [9] with the goal of widening the spectrum of sterlc stabilizers and the detailed study of various properties of the various systems to optimize the materials for colloidal stability, high eonductlvltles and film-formlng properties.
The main distinction between polypyrrole and polyanillne colloids is that the former is formed by physical adsorption ,via hydrogen bonding, of the sterlc stabilizer onto the polypyrrole partleles, and the latter is formed by Polyaniline colloldal particles have a needle-like shape with a length in the range 100-200 um and a width in the range 10-50 nm. Morphology of both polypyrrole and polyanillne samples was studied using electron microscopy (scannlng-SEM, transmlsslon-TEM and scanning tunneling mlcroscopy-STM) [5] [6] [7] [8] [9] [10] .
The purpose of the present study is to understand the conduction process in these colloids by determining the pressure-dependent behavior of the conducting cores as well as the effect of pressure on the role of the insulating sterlc stabilizer component. The application of high pressure to conducting polymers in general increases their electrical conductivity because it Increases interchaln coupling, minimizing potential barriers and enhancing electron hopping between chains.
To our knowledge, the pressure-dependent study of polyanillne has never been carried out. However, study of bulk polypyrrole was performed [ii,12] between ambient pressure and i0 kbar above room temperature with no phase transition observed.
EXPERIMENTAL
Colloidal polypyrrole and polyaniline particles were prepared in the presence of PVA as a sterlc stabilizer in similar conditions to those reported earlier [5, 6, 8] . Films were cast from the dispersions for conductivity measurements.
Platinum wires were attached to free standing films in a four probe configuration using aquadag. Hydrostatic pressures were achieved using a selfclamping Be-Cu cell [13] with a i:I mixture of Isoamyl alcohol and pentane as a pressure transmitting medium. The pressure was determined using a superconducting Pb manometer.
RESULTS AND DISCUSSION
Scanning tunnellng microscopy (STM) studies [10] have shown that the small scale morphologies of polyanillne and polypyrrole colloids are similar.
Namely, for the purpose of resistivity measurements, each may be thought of as a network of conducting grains embedded in a background of insulating static stabilizer. It is further found that the resistivity is essentially uniform within different grains and in the interface region between grains. Although the complex structure of the films make it difficult to compare the reslstlvlties of the films to those of the bulk matarlals, the film morphology suggests 839 that the temperature dependence of the film resistivity should be similar to that of the bulk material.
The temperature dependent study of the electrical resistivity between ambient pressure and 15 kbar for both materials showed that the resistivity rises quickly with decreasing temperature, increasing more than three orders of magnitude from the room temperature values of 1.5 and 5.95 ~.cm for polypyrrole and polyaniline colloids respectively. In both cases, as the applied pressure increases, the resistivity at all temperatures decreases markedly.
Highly conducting bulk polypyrrole samples were found We find no such close correspondence to the bulk properties in the polyanlllne latex films.
To demonstrate this, we have plotted the natural logarithm of the conductivity as a function of T -I/2 at I bar, 6.5 kbar and 15 kbar in Fig. 2 . It is clear that the temperature dependence of the conductivity at ambient and high pressures cannot be adequately described by the extended hoppin K expression applicable to bulk polyanillne, except perhaps over a meaninglessly limited temperature range. We have also tried to fit the measured resistance to other physically relevant expressions, but with a similar lack of success.
Since the STM measurements show that the inter-and intra grain reslstlvlties are similar, the observation that the temperature dependence of the film resistance differs from that of the bulk polymer strongly suggests that the electronic structure of the conducting grains has been modified during preparation of the film.
One possibility is that the doping level is rather high in the grain, and the density of metallic islands Is close to the percolation limit. In this case, the lack of a simple temperature dependence for the measured film resistance results from the near equivalence of contributions from inter-lsland hopping and metallic conduction along the percolating backbone. It is also possible that the electronic structure of the grains is modified at the intergrain interface possibly resultln K from imperfect expulsion of the residual sterlc stabilizer.
To distinguish between these two possibilities, more de- -4.
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